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Part 2

Q1.
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Q4.
 
Apart from a, where the mark scheme states otherwise, the correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Q10.
 
Apart from b, where the mark scheme states otherwise, the correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Gesion Scheme Marks
(@ (7+V5)3-V5)=21-5+3V5-7V5 Expandto get3 or 4 terms m
=16. -4V5 (1*Afor16, 2*Afor —45) A1, A1
(s ifnecessary. e g 16-4V5 > 4-5) @
7435 3-45
TE25372 (This is sufficient for the M mark)
O35 5Vs © i ) L
Correct denominator without surds, ie. 9-5 or 4 At
At
4-V5 or 4-1N5 )
18]

(@) M1 Allowed for an attempt giving 3 or 4 terms. with at least 2 correct (even
if unsimplified).
eg 21-V5? +315 scores M1
Answer only: 16~ 45 scores full marks
One term correct scores the M mark by implication.
eg 26-4V5 scores M1 A0 Al

(b) Answer only: 4—V5 scores full marks.
One term correct scores the M mark by implication.,

eg 4+V5 scores M1 A0 A0
16-V5 scores M1 A0 A

Ignore subsequent working, e.g. 4-V5 so a=4,

Note that, as always, A marks are dependent upon the preceding M mark,

7435 3475

5o that, for example, ———~=x ==

. 3535 4
Alternative.

(a+55)345)=7+ 5, then form simultaneous equations in @ and 5. M1
Correct equations 3a+5 and  bta=1 Al
a and Al

is MO AO.
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Question
Number Scheme Marks.
Q@) y7f =63 B
(b) | (845 2-V5)=16-5+2V5-8Vs M
=11, 65 ALAL
@)
141
@ |B1  for 63 only

(b)

M1 foranatiempt to expand their brackets with > 3 terms correct.
They may collect the V5 terms to get 16-5 &5

x5 or () |y

Allow S instead of the -5
‘These 4 values may appear in a list or table but they should have minus signs

included

‘The nest two marks should be awarded for the final answer but check that
correct values follow from correct working. Do not use ISW rule

1Al for 11 from 16— § L—ﬁﬁ from 85 +25
AL forboth 11 and 65

S. Jouble sign error in expansion
16-5-2V5+8Y5 Leading to 11+ . allow one mark

For
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‘Question ‘Scheme Marks.
Number
® | (-W)aeh)
B4 M
FEN- N ) B =242, seen or implied at any point. | B
=143 1+3VZora=1and b=3 [Al [
Method 1 Method 2 Method 3
i P =
ther -+
. [“"0*30]5 m.fjﬁ" JETED | apy
5
=45+ B1
=45+
—af5+6f5
— 45465
Al
B3l
Alternative [ (5 _23)(1+42) “This eams the BI mark.
for @)
=5+5V2- 22 - 2242 ‘Multiplies out correctly with 2+/2 . This may be seen | M1
or mplied and may be sunplified
eg =5+3Y2 —2/Aoe
For earlier use of 242 o
=1+3V2 1+3VZora=1and b=3 AL B
6 marks
Notes
] MI: Multiphies out brackets correctly giving four correct ferms or sumplifymg to correct expansion (This
‘may be implied by correct answer) — can appear as table
B1: V& =292, seen or implied at any point
Al Fully and comectly simplified to 1 + 342 or a =1 and b=3
@

M1: Rationalises denominator i.e. Multiplies [%]hy {7‘/—%} o [:7‘@]  seen or implied or uses

30)_6x5
Method 3 or similar eg. | = [= 27 =645
s (32]-52 618
BI: (Independent mark) States /80 = 445 O either /200 = 20 or V805
Metiod 2.
A1:10,/5 or c=10.

NB There are other methods e.g Jsi% (m)mmd% % Jg then M1 Alas before

‘Those who multiply initial expression by /5 to obtain /400 +30=20+30=50 eam MO B1 A0
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Question
Number

Scheme

Marks

@

20

Sight of 20. (45 is not sufficient)

Bl

(@)

®)

2 2T
25-32 3[ 2W5+32

Multiplics top and bottom by a correct
expression. This statement is sufficient.

NB 245 +342 =20 +418

M1

(Allow to multiply top and bottom by k(245 +3v2))

Obtains a denominator of 2 or sight of
(25-3v2)(2v5 +342) = 2 with no errors
seen in this expansion.

May be implied by ==
ay be implied by

Al

Note that MOAT is not possible.

The 2 must come from a correct method.

Note that if ML is scored there is no need to consider the numerator.

20RY)
=

25430
25432

=% scores MIAL

Numerator =

NN XN BN GESS

An attempt to multiply the numerator by
1(24? +3{/2)and obtain an expression of the
form p+ g+f10 where p and g are integers.

‘This may be implied by e.g. 24/10 +3y/& or by
their final answer.

M1

(Allow attempt to multiply the numerator by k(233 £3v2))

32

2046 3. 5
2

Cso. For the answer as written or 410 +3ora
statement that a =3 and b= 10. Score when
first scen and ignore any subsequent affempt fo
“simplify

Allow 110 for {10

Al

@

(5 marks)
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Alternative for (b)

MI: Divides or multiplies top and boftom by
1 2 vz

or
W2 J10-3 2Ji0-6 | Al

_k
#o-3)

1 Jio+3
J10-3 Jio+3
—3:10

MI: Multiplies top and bottom by /10 +3
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Question
aumber

Scheme

Marks

(c13-743) {Allo“

13—7¢'3\‘
1 /

13 (a=13)

-3 =-7

M1

M1

Al

Al
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1 M: Multiplying top and bottom by (2—+/3 ') (As shown above is sufficient).

2% M: Attempt to multiply out numerator (5—+/3 ) (2= +/3 ). Must have at least

3 terms correct.

Final answer: Although ‘denominator = 1* may be implied. the 13~7+/3 must

obviously be the final answer (aof an intermediate step), to score
full marks. (Also MO M1 A1 Al is ot an option)

The A marks cannot be scored unless the 1* M mark has been scored,
but this 1* M mark could be implied by correct expansions of both numerator and|
denominator.

Ttis possible to score M1 MO A1 AQ or M1 MO A0 Al (afier 2 correct terms in
the numeraor).

Special case: If numerator is multiplied by (2++/3 ) instead of (2—+/3 ), the
2* M can still be scored for at least 3 of these terms correct:
10-243+53- (V3]

The maximum score in the special case is 1 mark: MO M1 A0 AO.

Answer only: Scores no marks.

Alternative method:
5-V3=(a+543)2+43)
(@+5y3)2+3)=2a+aV3+25J3+3 ML Atleast 3 terms correct.
5=2a+3h
+2%  a=..or b= M1: Form and attempt to slve
simultancous equations.
ALAL
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Question
Number

Notes

Marks

@

/50 =5yZ or /8 =32 and the other term
in the form k +/2 . This mark may be implied
by the corect answer 2+/2_

M1

Ora=2

Al

21

®
WAY1

Tses part (3) by replacing denominator by their
ayf2 where a is numeric. This is all that is
sequired for this mark

M1

Rationalises the denominator by a correct
method e ¢ multiplies numerator and
denominator by £~/7 to obtain 2 multiple of
/6. Note that multiplying numerator and
denominator by 24/7 or 2/ is quite
‘common and is acceptable for this mark May
be implied by a correct answer

This is dependent on the first M1

a1

=36 orb=3.c=6

Caoand cso

Al

Bl

®)
WAY 2

1243 50418
V50-is" V508

1243 ‘sﬁnﬁ
NN N RN )

For rationalising the denominator by a correct
method i e. multiplying numerator and.

denominator by k[“/ﬁ ++8)

M1

60V6+366

50-18

For replacing mumerator by @ /6 + 56 -
This is dependent on the first M1 and there is
1o need to consider the denominator for this
mark.

a1

—346 orb=3.c=6

Caoand cso

Al

Bl

®)
WAY 3

V50-+is

Tses part (3) by replacing dedominator by their
ay/2 where a is numeric. This is all that is
required for this mark

M1

1243 éﬁ ‘/107&7 -
SR

Cancels to obtain a multiple ofv/6  This is
dependent on the first ML

a1

Caoand cso

Al

Bl

®)
WAY 4

Tses part (a) by replacing demominator by their
ay/2 where a is numeric. This is all that is
required for this mark

M1

Obtains a multiple of /6 . This is dependent
on the first M1

Cao and cso (do notallow =36 )

Al

Sesnlis





image12.jpeg
Question
Number Scheme Mars
Bl
@
Method 2
(P+qV5)(V5+1)=\80 Blft
pSHqSHp+Sg=4V5 | M1
p+5g=0 .
Alcao
@

(5 marks)
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Nates
(@) Bl Accept4VSorc=4 —no working necessary
®)

(Method 1)

V80 o5
NEES NSt
M1 State intention to multiply by V5 1 or 1 V5 in the numerator and the denominator
Al Obtain denominator of 4 (for V5 —1) or 4 (for 1-5) or  correct simplified numerator of

20— 45 or4(5—5) or 45— 20 or 4(V5 -5) So either numerator or denominator must be correct

Al Correct answer only. Both numerator and denominator must have been correct and division of
‘numerator and denominator by 4 has been performed.

Accept p=5. g=-1 or accept 5—v/5 or —/5+5 Also accept 5135
(Method 2)
BIft Onlyftonc  (p+gV5)(V5+1)=V80 orcVs
M1 Multiply out the Ibs and replace V80 by cV5
Al Compare rational and irrational parts to give p+ g =4, and p+5g=0
Al Solve equations to give p=>5. g =-1

BIff Onlyfionc See

Common error:

VB0 1-5 _ 4520

=272 _ 55 gets BI M1 Al (for correct numerator — denominator s wrong for theis
55 3 : ¢ €

product) then AQ

Correct answer with no working — send to feview ~ have they used a calculator?
Correct answer after trial and improvement with evidence that (3- V3)(V5+1)=\80 could eam all four marks
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Question [ Working Answer  [Mark  [Notes
Number
36686188 M2 Mifor6 = () or
or36-1218 +8 36+8 or 62+V64 or—1218
44-12V(4x2) or—6v8 —68
44-1244xV2
4a-2av2% | 3

LES=(6-2V2)
orV8=2\2

62-1242-12V2+4

x20r36-242+8

(12x2\2

M1 for (124

or V8=2V2or6v8=6x2v2
Must see \8 stated as

242 for final M1

Alt

M

M2 Mifor62+4x2 or
36+8

Total 3 marks





image15.jpeg
Working Answer | Mark Notes
12+34a+44a+a 3 |ML Accept ¥afa or (ay
or instead of @
12+7Ja+a

a=5 Al | Award B3 for

k=7 BI | a=25k=1lor

3
Total 3 marks
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‘Question ‘Working Answer | Mark Notes
) 254152 +152 2 2 M1 Expand to give four terms —
R IHJ: ; ilﬁ; f o (must have surds not decimal)
Sreo IV F Iy at least three correct,
0r25+3042 492 or three terms with irrational
+30V2+18 term and one other correct.
Accept (V2 for2
134302 AT dep on MI awarded
® 22 3 Ml [ Award M marks
“ﬁ“ ol independently
~Bx3047 for simplifying
ML | % and T from (a)
rationalising the | for 30476
denominator,
seen at any
(q=) 60v% or(q=)30v2x. points in the
22 solution.
120 Al R4 %30 from (a)

Total 5 marks
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[Question] ‘Working Answer |[Marks| Comments
@57+ 5v2 748 B2 ML 4 terms. allow one sign
error
0r 35+ 5J2 - 748 82 Note 5x7 may be 35
35+5(2-78 16 ~74/8 maybe —7x 242
Or 354542 -7(242) 16| but not —143
3 VB2 maybe 16 or4
or for 8=
3545421442 -4 or 31-0v3 Midep

AT show from comrect
working

M1

Al

Total 5 marks
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Question ‘Waorking Answer | Mark Notes.
M1 for correct expansion

@98 Al cao

G933 Al cao

Total

‘ma
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Question ‘Working Answer | Mark Notes
o : | M1
3oy 3T (4F) oo
Al
Al

Total 3 marks
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Question ‘Working Answer | Mark | A0 Notes
(VIZ-1)(2+4B)
— 201 | Ml method to rationalise
(2-48)(2++B)
2WD-2:+d0-5 M1 correct expansion of brackets
Bl maybe seen before expansion
sown | 4 A s fom fully correct working

with all steps seen.
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Question | Working | Answer| Mark Notes
B3N M1 Mustsee V27 reduce to 3V3  alternative =% (or better)
P

246 or (Y48 /\2)

M deponistMi
Alcao depon M2 Accept V24 if M2 awarded
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‘Question ‘Working Answer Mark Notes
@ |6yc-9+2¢ -3ycor3ve-9 3 |MI Acceptveveor (Ve)?
+2¢ instead of ¢
Al
Bl
(®) 3 M1
M1
0
Al E

P gains M2 only

Total 6 marks
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|Question)| Working Answer|[Mark Notes
@@ -3 1 |B1
@ @) 0 1 |BL
(i) 3 BI 1
@G X sl
2 2
® Eg V245 =49 xV5or M1 For simplifying \245 or
2 simplifying
V245 = V49 X5 or for rationalising the
denominator.
1 e
Vs O Vas <
14V 14V7E
V2as 2as 245
14x7
25
Note: Al For simplifying V245 and
To rationalise <= accept for rationalising the
14 VI 1S denneninato
Vows  aas ' 245 NB: The solution must be
fully correct (cso)
FIETY 2 2§
To rationalise 7z or 7, efc, NB: Do not accept =22 as
only accept sufficient method for
rationalising the denominator.
2 B 1s 5
FBUE"E
© & 2003 B M1 Expand brackets with 3 correct
or terms with correct signs.
Ege* -4ev3oret-2ev3 -
2 +
e-4eV3+12 efEor
€2 - 2eV/3 +12, etc or
all 4 correct terms with signs
missing
ege 4eV3, 1201 &, 2ev3,
2eV3, 12
e=5 Al cao
1=37 Al cao
3

Total 8 marks
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Question|
Number

Working

Notes

(Jay + (Bay +2JaBa
a+8a+2a8
9a+4avZ

oo
[Nl
INE-3

M1 for correct expansion of
brackets

AL for 9a+4a:

AL

Total 3 marks
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Working Answer | Mark Notes
V(8x6) V(18 x5] mustsee | ML | orV(6x3)+V(36 | orV(ax

intention to x3) (=10V3) 12) +/(9x

(2v2xv6) +(3v2 x6) add M1 V2 12) (=

1037 or sV12)
a1 . o V2
10¥s svizxy
(k=) V50 or i orsxv(ex

f20rX2 2)
sV2or g deponatleast1

M1
sight of decimals
usedin working
losesM marks at
that stage and A
mark

Total 3 marks
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Working Answer | Mark Notes
Eg7x5-7x2xV2 +5x MI For brackets expanded correctly
2x4/50 _2x2 x50 xVZ or (need not be simplified)
— 2 + 10v50 — 4/T00
* ”j;” o Ml a=-Sorb=12
35— 14Y2 41 —40o0r35— D the first M1
ep on scoring the
14V2 +50V2 —20 % 2
-5+ 1218 3 Al DeponMl

Total 3 marks
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Question

‘Working

[Mark

Notes

(45 05x@+k) xV3 (=5V6) oe

k=10l

20 5y i

M1

M1

Al
-4

4V3+05(k - 4) x V3 0e

correctly isolating k
Accept 2(5v2-2)
‘but don’t accept 10v2
followed by 5v2-2

Total 3 marks
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Question
HNumber Scheme Marks
m
denominator of 2 | 1
m
Numerator = 5¢3+5-2433 243
o 32B3_ 135 "
4
Alternative: ( p+a3 ) (3-1)=5-24/3 . and form simultaneous ™
equations in p and ¢
p+3¢g=5and p -q=-2 Al
1 3
Solve simultancous equations to givep = — and g = M At
Notes

1M1 for multiplying numerator and denominator by same correct expression.
I1*Al  for a correct denominator as a single number (NB depends on M mark)

2°M1  for an attempt to multiply the numerator by (\/5 tl) and get 4 terms with at least 2

correct.

2% Al for the answer as written orp =

—% mdq:% Allow 0.5 and 1.5. (Apply isw if

correct answer seen, then slip writing p )

Answer only (very unlikely) is full marks if correct — no part marks
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Question
Number

Scheme

Marks

M

A1

Al for 243 allow V12

‘Some Common erors
75 —V27 =35 leading to 443 is MOAO
25(3-943 =16V5 is Moao
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